The competitive saprophytic abilities (CSA) of Typhula incarnata and T. ishikariensis, snow mold pathogens, were estimated by the Cambridge method. T. incarnata showed an excellent CSA, but that of T. ishikariensis was poor. T. ishikariensis biotypes B and C were most virulent followed by biotype A, and T. incarnata was least virulent.
Introduction
Typhula spp. are the soil-borne pathogens which cause snow mold of forage crops and winter cereals.
In most cases, T. incarnata Lasch ex Fr. primarily colonizes senescent or dead lower leaves appressed to the ground by snow cover, and then invades live tissues5). The pathogens must compete with other saprophytes at the primary stage of infection.
Sclerotia of T. incarnata are often found on dead leaves or stubbles, suggesting a high competitive saprophytic ability (CSA).
Sclerotia of T. ishikariensis S. Imai are usually formed on the leaf base and sometimes in the stem, and only one case has been observed in which sclerotia were found on dead leaves as a result of saprophytic colonization (Matsumoto, unpublished) . T. idahoensis Remsberg, either as basidiospores or sclerotia, competes very poorly as a saprophyte on wheat straw2). Thus, CSA may vary in the pathogenic species of Typhula with different degrees of virulence.
The purpose of this study was to estimate the CSA of T. incarnata and T. ishikariensis as an ecological factor influencing the niche differentiation in pathogenic Typhula. 
Results
At 10C, T. incarnata colonized the sterilized substrate very often (Fig. 1) . T. ishikariensis colonized frequently only in inoculum controls at 10C (Fig. 1) ; however, at 0C, its colonization frequency was higher even at lower inoculum levels (Fig. 2) . The CSA of T. ishikariensis was less than that of T. incarnata and varied among the biotypes at 0C; at 5% inoculum level, the difference in percent colonization was significant (p<0.05) between biotypes A and C (Fig. 2) . The CSA of T. incarnata was high at 0C as well as at 10C (Fig. 2) . Mucor sp. and Pythium sp., indigenous soil fungi, were the competitors for the sterilized substrate, but their colonization frequency was lower at 0C.
When unsterilized dead leaf blades were used as substrate at 0C, the results were similar to those shown in Fig. 1 with the sterilized substrate incubated at 10C except for the results of inoculum controls (Fig. 3) . T. incarnata was often isolated from the substrate precolonized by saprophytic microflora consisting of Cladosporium sp., Epicoccum purpurascens Ehrenb. ex Schlecht, Fusarium nivale (Fr.) Ces., F. roseum Lk., Rhizoctonia sp., and unidentified fungi, but not so often in the case of T. ishikariensis. Mucor sp. and Pythium sp., the successful colonizers of the sterilized substrate, failed to colonize the unsterilized dead substrate. When unsterilized live leaf blades were used at 0C, T. incarnata colonized as often as in other cases (Fig. 4) . The colonization of T. ishikariensis was comparable to that shown in Fig. 2 with the sterilized substrate incubated at 0C (Fig. 4) . Cladosporium sp., and unidentified fungi were indigenous to this substrate, and no other foreign colonizers than the Typhula isolates were found.
T. incarnata was less virulent than T. ishikariensis (Table  1) .
Biotypes of T. ishikariensis differed in virulence;
biotypes B and C were more virulent than biotype A ( natural conditions but grow best in culture. T. ishikariensis, on the other hand, was incompetent as a saprophyte since it almost failed to colonize the sterilized substrate. Mucor sp. and Pythium sp. colonized very often under this condition.
At 0C, at which temperature the snow mold pathogens prevail under snow cover in fields, T. ishikariensis could compete with Mucor sp. and Pythium sp. for the sterilized substrate to some extent.
This may be related to a marked decrease in the percent colonization of the competitors in soil control with a decrease in incubation temperature;
i.e. 100% at 10C and 33% at 0C.
As Griffin3) suggested, the CSA determined by this method does not reflect the innate CSA because sterile substrate like autoclaved leaf sheaths does not exist in nature.
Consequently, experiments closer to natural conditions were necessary for the further studies. 
